Elastic fibers reconstructed using adenovirus-mediated expression of tropoelastin and tested in the elastase model of abdominal aortic aneurysm in rats  by Xiong, Jiang et al.
BASIC RESEARCH STUDIES
Elastic fibers reconstructed using adenovirus-
mediated expression of tropoelastin and tested in the
elastase model of abdominal aortic aneurysm in rats
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Yi Fan Zhu, MD,a and Cai Sheng Ye, MD,a Guangzhou and Beijing, China
Objective: An adenoviral vector carrying a recombinant tropoelastin (TE) gene with a Green Fluorescent Protein (GFP)
tag adenoviral tropoelastin green fluorescent protein (AdTE-GFP) was transferred to aortic vascular smooth muscle cells
(VSMCs) for studying the expression of recombinant elastin in vitro and the reconstruction of elastic fibers in vivo in
experimental abdominal aortic aneurysm (AAA).
Methods: The AAAs were induced in rats by perfusing the arteries with porcine pancreatic elastase, and after AAA
formation, adenoviral vectors were perfused directly into the aneurysmal lumen. VSMCs transfected with AdTE-GFP in
vitro and in vivo were detected by fluorescence microscopy. The TE mRNA levels and the level of recombinant elastin
expression of AdTE-GFP transfected VSMCs in vitro (at 1, 3, and 5 days) and in vivo (at 2 and 4 weeks) were compared
by real-time reverse transcriptase polymerase chain reaction (RT-PCR) andWestern blot analysis, respectively. The aortic
diameters (AD) of the aneurysms weremeasured at three time points (immediately, 2 weeks, and 4weeks post-perfusion) and
comparisons were made among the AdTE-GFP transfected group, an empty adenovirus (AdNull) transfected group, and a
phosphate buffered saline (PBS) perfused group. Formation of new elastic fibers in vivo was assessed by histologic analysis.
Results: AdTE-GFP transfection reversed AAA formation (mean  standard error), with the controls showing increased
ADs (a 48.50  16.55% increase for the PBS perfusion group and a 39.84  15.59% increase for the AdNull treated
group) and the AdTE-GFP transfected group showing a decreased AD (23.04  14.49%, P < .01). Histological studies
showed that the AdTE-GFP transfected group also had reconstructed elastic fibers in the aneurysmal wall. Real-time PCR for
TEmRNA demonstrated a significant increase upon transfection of AdTE-GFP in vitro and in vivo. Western blot analysis for
GFP demonstrated elastin-GFP expression only upon transfection of AdTE-GFP, although the amount of elastin-GFP
protein tended to be lower in vivo than in vitro. Elastin von-Giesson stain combined with GFP antibody immunohistochem-
istry demonstrated new elastic fibers in the transfected aneurysmal VSMCs.
Conclusion:VSMCswere transfected efficiently with a special AdTE-GFP vector, enabling recombinant elastin to be produced
in these VSMCs in vitro and in vivo. This expression of a recombinant elastin and the related reconstruction of elastic fibers
within the aneurysmal tissue appeared to prevent or reverse the aneurysm dilatation. (J Vasc Surg 2008;48:965-73.)
Clinical Relevance. Abdominal aortic aneurysms are associated with a progressive destruction of aortic wall elastin, but
methods to treat such aneurysms remain undefined. The development of a gene therapy approach in an animal model, as
described in this paper, may be useful in studying the expression of recombinant elastins and the reconstruction of elastic
fibers within the aneurysmal wall by VSMCs. Such studies could lead to methods for preventing aneurysm dilatation and
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doi:10.1016/j.jvs.2008.04.016Abdominal aortic aneurysms (AAAs) are characterized by
the progressive destruction of connective tissue in the
aortic wall, most notably the elastic lamellae of the medial
layer.1-3 In contrast to stenotic atherosclerotic lesions,
where artery wall changes are localized predominantly to
the intimal and adventitial layers, the changes in AAAs
extend to the medial layer where increased inflammation
and elastin destruction are observed. On the one hand, the
remaining vascular smooth muscle cells (VSMCs) in the
medial layer have been shown to produce matrix metallo-
proteinase-9 (MMP9),4,5 suggesting that VSMCs may par-
ticipate in destruction of the extracellular matrix (ECM).
On the other hand, VSMCs also may produce elastin,
collagen type I, and collagen type III6 and, thus, may
participate in wall reconstruction and AAA stabilization.7
965
Fig 1. The morphology and histology of the aneurysmic rat aorta with and without adenoviral tropoelastin green
fluorescent protein (AdTE-GFP) treatment (A) aortic diameters (AD)measurements for rats perfused with elastase and
treated with AdTE-GFP, empty adenovirus (AdNull), or phosphate buffered saline (PBS) (N equals 4/each experi-
ment). (B) Frozen section of aneurysmal wall at day 3 after transfection with AdTE-GFP, visualized by fluorescence
microscopy (original magnification 200). (C) The same section shown in B but stained with HE stain (original
magnification200). (D-I)Histological analysis of the aortic wall of rats after elastase perfusion and transfection with
AdTE-GFP (D-G), or AdNull-GFP (H, I). The von Giesson stain for elastin is shown on the left and the GFP antibody
stain is shown on the right. The VSMCs transfected with AdTE-GFP stained immunopositive (brown) with GFP
antibody. The red arrowheads indicate the VSMCs in the medial layer transfected with AdTE-GFP and stained brown
with GFP antibody. (For the inset inD, F, andH original magnification40, original magnification forD, F, andH
100, original magnification for E, G, and I  200).
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elastin occurs very early, and its expression is regulated, in
part, at the transcriptional level.8 Elastin is one of the major
structural proteins of large arteries, contributing the phys-
ical properties of extensibility and elastic recoil.9-13 Elastin
is synthesized as a soluble monomeric precursor called
tropoelastin (TE), which has an apparent molecular mass of
62–75 kDa, depending on the animal species and the
isoforms.14,15 TE is subsequently secreted from the VSMC
and assembled into a highly stable, insoluble, polymeric
structure in the ECM through covalent cross-links derived
from lysine residues.16-18 Elastin fibers are arranged into
concentric rings of elastic lamellae and VSMCs. Elastic
lamellae provide the resilience that enables arteries to ab-
sorb the hemodynamic stress of cardiac systole and to
release this energy in the form of sustained blood pressure
during diastole. The number of lamellar units appears to be
Fig 1.species-specific, fixed, and genetically predetermined.19Expression of elastin in the aneurysmal wall may be able to
change the composition of the ECMof themedial layer and
to restore the elasticity of the aneurysmal wall.
The identification of factors promoting arterial wall
repair after ECM injury elicited by proteolysis is of major
importance in developing new therapies for aneurysms. In
vivo manipulations of arteries consistently resulting in wall
structure reconstruction might enable the development of
predictive biology, because tissue analysis can be performed
before major wall remodeling occurs.20 Recent evidence
suggests that overexpression or blocking of expression of
some signaling molecules may exert effects on remodeling
through alterations of the ECM, which may occur both
locally and systemically, by a paracrine mechanism involv-
ing inhibition of MMPs by their tissue inhibitors.21,22
More directly, a recent study demonstrated that ex-
pressing recombinant elastin in myocardial scar tissue using
tinued.cell based TE gene therapy could reduce scar expansion and
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farction.23 If the expression of elastin could be increased,
such an alteration might be capable of regenerating the
elastic structure of the aneurysmal wall and stabilizing the
AAA. In the present study, therefore, we hypothesized that
alteration of ECMby transfection with an adenoviral vector
carrying the TE gene might improve elastic structure in the
AAA wall by controlling remodeling. Accordingly, we used
a replication-deficient adenoviral vector carrying a rat re-
combinant TE gene with a GFP tag (AdTE-GFP) as the
delivery system into aortic VSMCs of the AAAs of the rat.
The results of this study were intended to answer the
question of whether production of this modified elastin
could contribute to improved elasticity after adenovirus
transfection. We focused on whether recombinant elastin
production could be induced in aortic VSMCs transfected
with the adenovirus and whether recombinant elastin pro-
duction could improve the elasticity of the aneurysmal wall.
This study is unique because it evaluates a novel proof of
concept but does not yet evaluate a treatment intended for
patients.
MATERIALS AND METHODS
Preparation of rat TE cDNA construct. Total ribo-
nucleic acid (RNA) was isolated from aortas of male
Sprague Dawley (SD) rats and used in a RT-PCR as a
template to generate the complementary DNA (cDNA) of
a segment of rat TE, corresponding to the sequence from
base pair 1201 to base pair 1800 (Accession Number:
M60647).23 The TE cDNA fragment was ligated into a
plasmid vector with an N-terminal GFP (pShuttle-CMV,
Stratagene, Baltimore, Md). The GFP was used for identi-
fication of synthesized recombinant elastin molecules in
vitro and in vivo. The modified plasmids were transformed
into Escherichia coli and the successfully transformed bac-
teria were selected with Luria Broth agar plates containing
100 L/mL kanamycin. The selected recombinant con-
structs were sequenced to ensure that the correct fragment
of the TE gene had been cloned into the constructs.
Transfection of VMSCs with rat TE cDNA. The
VSMCs were isolated from aortas of 6- to 8-week-old male
SD rats and were grown to confluency in M199, with
L-glutamine, 10% fetal bovine serum, penicillin-streptomy-
cin, and fungizone (GibcoBRL, Gaithersburg, Md). The
purity of the VSMCs was 90% by immunohistological eval-
uation with -actin antibody (Dakopatt, Copenhagen,
Denmark). Passages five to eight of the cultured VSMCs
were seeded into 12-well plates with 1  106 cells/mL and
cultured until confluent. VSMCs were divided into three
groups (n 9): those transfected with 1) AdTE-GFP (200
g); 2) AdNull (200 g); and 3) PBS. VSMCs were
exposed to 16-hour virus harvests for a period of 24 hours
in the presence of Polybrene (4 ug/mL; Sigma, St. Louis,
Mo). The transfected cells were then cultured in M199
with 10% fetal bovine serum.
Assessment of in vitro mRNA expression. Each
group of cells was collected from 24-hour, 3-day, and 5-day
cultures. After centrifugation, total RNA was isolated fromVSMC samples using Trizol (Invitrogen, Carlsbad, Calif)
reagent. cDNA was synthesized from 4 g of total RNA
using random primers, according to the manufacturer’s
protocol (MBI Fermantas, Vilnius, Lithuania). The single-
stranded cDNA was then used in a quantitative real-time
PCR to evaluate the relative expression level of TE com-
pared to -actin. Two sets of primers were used for the
PCR. The TE primers were: 5’- ATCGGAGGTCCAG-
GCATTG and 5’- ACCAGCACCAACCCCGTAT, and
the -actin primers were 5’-ATGGTGGGTATGGGTCA-
GAAG and 5’- ATGGTGGGTATGGGTCAGAAG. Real-
time PCR was performed and primers were designed ac-
cording to the ABI manufacturer’s protocols (Applied
Biosystems, Perkin-Elmer, Foster City, Calif). All samples
were examined in duplicate in the Applied Biosystems
(ABI7300) real-time PCRmachine. The reactions were run
for 40 cycles (96°C 15 seconds, 60°C 60 seconds).
Assessment of in vitro gene expression. One million
cells and 1 mL of conditioned media from transfected cell
cultures were collected from cultures at 24 hours, 3 days,
and 5 days. The cells were lysed in 0.5 mL of lysis buffer.
After centrifugation, the supernatants of the cell lysate and
the media were used for Western blot analysis. Ten g of
protein was separated by gel electrophoresis, and the gels
were blotted onto nitrocellulose membranes. After block-
ing with 5% non-fat milk protein, the membranes were
incubated with a primary rabbit anti-rat GFP antibody
(Beyotime Institute of Biotechnology, Shanghai, China)
and anti--actin (Cell Signaling Technology, Beverly,
Mass) at 4°C overnight. After washing, the membranes
were incubated with goat anti-rabbit immunoglobulin G
antibody (BioRad, Hercules, Calif) at room temperature
for 50 minutes. The membranes were then exposed to
enhanced chemiluminescence reagents (Amersham, Bos-
ton, Mass) and chemiluminescence assessed by x-ray film
exposure. The bands from Western blots were analyzed by
image acquisition and analysis software (LabWorks, Up-
land, Calif). The ratio of integrated optical density (OD) of
the bands (elastin-GFP/-actin) represented the relative
expression level of the protein.
Animal model. Animals were housed and cared for
according to a protocol approved by the SunYet-Sen Uni-
versity of Medicine Animal Studies Committee. Adult male
SD rats weighing 350-400 g underwent aortic perfusion
with porcine pancreatic elastase (PPE) as described by
Anidjar.24 Briefly, rats were anesthetized with 5% pentobar-
bital (0.1 mL/100 g body weight) and a laparotomy was
performed under sterile conditions. After clamping the
aorta just below the left renal vein, ligation of the encom-
passing distal aorta, and catheterization just above the
aortic bifurcation, the infrarenal abdominal aorta was
perfused continuously with 2 mL saline containing
25U/mL of PPE (type I, Sigma, St. Louis, Mo) for 2 h
at 100 mmHg using a syringe pump (Sage Instruments,
Boston, Mass).25,26
A second surgical procedure was performed on day 14.
Each animal underwent re-laparotomy at which time the
AD was measured. All the rats in which the AD had
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the left renal vein were considered to have AAAs. Thirty-six
aneurysmal rats were divided into three groups (n  12).
Fig 2. The expression of tropoelastin (TE) has obviously in-
creased after adenoviral tropoelastin green fluorescent protein
(AdTE-GFP) treated: Real-time Quantitative polymerase chain
reaction (PCR) analyses were carried out for the transcriptional
level of TE from the vascular smooth muscle cells (VSMCs)
transfected with AdTE-GFP, empty adenovirus (AdNull), or phos-
phate buffered saline (PBS) at 1 day, 3 days, and 5 days (A), and in
rats treated with the same constructs at 2 weeks and 4 weeks (B).
All measured data were normalized to -actin by calculating a
relative expression level defined as the ratio of expression of the
target gene over the expression of the housekeeping gene (-actin)
in a given sample. N equals 3/experiment (VSMCs’ experiment)
and N equals 4/experiment (Rat’s experiment). **P  .01; *P 
.05; #P  .05.After clamping the proximal and distal aorta, the aortas ofthe three groups were perfused either with 1) 2 ml saline
containing AdTE-GFP (200g); 2) AdNull (200g) or 3)
PBS (0.2 ml) through a PE10 catheter introduced at the
non-ligation aortic bifurcation.20 The AD was measured
using a microscopic grid immediately post-perfusion at the
second surgical (S) procedure and before euthanasia (E) at
2 weeks and 4 weeks after the second surgical procedure.
Change in AD was calculated as follows: (E—S)  100/T
(%). Frozen sections of the aortic wall collected after 3 days
of post-perfusion with AdTE-GFPwere used to identify the
expression of recombinant elastin-GFP by fluorescence mi-
croscopy. Aortic tissue was excised and snap-frozen for
subsequent mRNA and protein analyses. For histologic
studies (two rats from each group), the tissue was perfu-
sion-fixed in situ with 10% neutral buffered formalin.
Histology of aortic tissue. Aortic tissue samples were
collected at 2 weeks and 4 weeks after the second surgical
procedure. Perfusion-fixed specimens were immersed in
10% neutral buffered formalin at 4°C dehydrated through
graded ethanols, and embedded in paraffin. Specimens
were cut in cross-sections at 5 m and attached to glass
slides. Sections were stained with hematoxylin and eosin
(HE) and elastic von-Giesson stain. Immunohistochemis-
try to identify recombinant elastin-GFP was performed
using the Avidin-Biotin Complex technique and rabbit
anti-rat GFP monoclonal antibody.
Assessment of in vivo mRNA and protein
expression. Frozen aortic tissues were collected at 2
weeks and 4 weeks after the second surgical procedure.
Samples for RNA analyses (approximately 50 g) were
pulverized using a mortar and pestle which were chilled
with liquid nitrogen, and total RNA was isolated and used
for mRNA analysis as described above.
Samples for protein analyses were minced and homoge-
nized with lysis buffer. After centrifugation, the supernatant
was used for Western blot analysis as described above. The
bands from Western blot were analyzed by image acquisition
and analysis software (LabWorks, Upland, Calif).
Data analysis. All results were presented as mean 
standard error of the mean (SEM), which included the AD
at three time points for each animal group, for all the data
obtained from TE mRNA and recombinant elastin expres-
sion in vitro and in vivo. One-way ANOVA, as imple-
mented in the statistical software package SPSS Ver.11.0
(SPSS, Chicago, Ill), was used to compare all data between
groups and inside groups in vitro and in vivo. A P-value
of  .05 was considered statistically significant.
RESULTS
Adenoviral vectors carrying a construct of TE were
tested in the elastase-perfusion model of AAA in rats. We
measured the AD of the aneurysm immediately after PBS
perfusion or transfection with the different viruses. There
were no significant difference between the different groups
at this stage (Fig 1, A). As expected, the aneurysm of the
PBS perfused and the AdNull transfected groups continued
to dilate. The AD of the PBS-perfused group increased
from 3.61  0.20 mm (immediately) to 5.36  0.56 mm
dTE-
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of the AdNull treated group was the same as for the PBS
perfusion group, and the AD of the aneurysm showed no
significant difference between these two groups at 2 weeks
and at 4 weeks. However, the aneurysm of the AdTE-GFP
treated group showed no significant change at 2 weeks
post-perfusion (AD: 3.58  0.38 mm) and shrank signifi-
cantly at 4 weeks post-perfusion (AD: 2.76  0.48 mm)
(Fig 1, A). At 4 weeks, the mean diameter increases in
percent were 48.50 16.55% and 39.84 15.59% for the
PBS perfusion and AdNull treated groups, respectively, but
for the AdTE-GFP treated group, there was a decrease of
23.04  14.49% (Fig 1, A). In AdTE-GFP treated group,
the AD of aneurysm decreased to about 51% of the control
groups (P .01) (Fig 1, A). The recombinant elastin-GFP
was visualized by fluorescence microscopy in frozen sec-
Fig 3. The tropoelastin (TE) protein is expressed at va
tropoelastin green fluorescent protein (AdTE-GFP) tre
transfected with AdTE-GFP, empty adenovirus (AdNul
days (A), and from rats treated with the same constructs
AdNull; (C) Control PBS. (C and D) showed the relati
integrated optical density (OD) of TE protein band ove
samples in (A and B), respectively. (E, F, G) The VSMC
at day 1, 3, and 5 (original magnification 400) after Ations of aneurysmal wall at 3 days after perfusion of AdTE-GFP (Fig 1, B and C). Histological sections of the aorta
demonstrated that the elastic fibers were reconstructed in
medial VSMCs of the aneurysm transfected by AdTE-GFP,
and no new elastic fibers were identified at any time point in
the AdNull transfected group. Animals receiving AdTE-
GFP demonstrated that the recombinant elastin was assem-
bled into intermittent fragments in themedial layer 2 weeks
post-perfusion (Fig 1, D and E). These animals demon-
strated that the elastic fibers were arranged into partial
concentric rings of elastic lamellae in the medial layer 4
weeks post-perfusion (Fig 1, F and G). The number of
immunopositive cells at 4 weeks was more than that at 2
weeks. Animals receiving AdNull demonstrated no recon-
struction of elastic fibers at 4 weeks post-perfusion (Fig 1,
H and I).
In vitro and in vivo TE mRNA expression. The
r smooth muscle cells (VSMCs) or rats after adenoviral
Immunoblot analysis of TE protein from the VSMCs
hosphate buffered saline (PBS) at 1 day, 3 days, and 5
weeks and 4 weeks (B). Euthanasia (E), AdTE-GFP; N,
pression level of TE protein that defined as the ratio of
integrated OD of -actin band from the corresponding
ressing GFP were visualized by fluorescence microscope
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than that of the AdNull transfected group at day 1 and at
day 3 (Fig 2, A). However, at day 5, the relative expression
level of TE mRNA in the AdTE-GFP transfected group
declined to a low level, which was not significantly different
(P  .05) from the AdNull transfected group at day 3 or
day 5, or from the PBS group. At 2 weeks, the rats trans-
fected with AdTE-GFP had a significantly higher (P .01)
relative expression level of TE mRNA than the AdNull
transfected group or the PBS group. The situation was
similar, although not as pronounced, at 4 weeks (P .05).
There was no significant difference between the AdNull
transfected group and the PBS group at any time point
during the 4-weeks duration of the in vivo study (Fig 2, B).
In vitro and in vivo protein expression. The mRNA
of the TE-GFP construct used in this study was about 1.44 kb
long. It encodes for the recombinant elastin-GFP of 	480
amino acids, and the corresponding protein is expected to
migrate at 	52 kDa. The recombinant elastin-GFP protein
was detected in both the cell lysates and the culture media of
the cells transfected with the elastin gene, but not in the cells
Fig 3.transfected with an empty vector. Recombinant elastin-GFP(molecular weight was between 47 kDa and 55kDa) was
detected at days 1, 3, and 5 after transfecting VSMCs with
AdTE-GFP, but no recombinant elastin-GFP was found in
VSMCs transfected with AdNull or in the PBS group at any
time during the 5-day duration of the in vitro study (Fig 3,A).
Green fluorescent cells that expressed GFP were observed in
the AdTE-GFP transfected VSMCs (Fig 3, E, F, G). The
amount of recombinant elastin-GFP at day 3was estimated to
be 10-fold higher (P .01) than at day 1, and the amount of
recombinant elastin-GFP at day 5 was 3.2-fold higher (P 
.01) than at day 3 (Fig 3,C). In the in vivo study, recombinant
elastin-GFP protein was detected 2 and 4 weeks after adeno-
viral transfection (Fig 3, B). The amount of elastin-GFP
protein at 2 weeks was 7.7-fold higher (P  .01) than at 4
weeks. However, no recombinant elastin-GFP protein was
found in rats transfected with AdNull or in the PBS group at
any time during the 4-week duration of the in vivo study (Fig
3, D).
DISCUSSION
The important findings of this study appeared to derive
tinued.from the choice of the TE cDNA and the choice of VSMCs
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expression of the modified elastin-GFP protein in vitro and
in vivo and for a resulting accumulation of elastic fibers
leading to a reduction of AD in the medial layer in vivo.
Because elastic fibers consist of a TE core surrounded
by fibrillin and microfibrils, and are the basis of the elastic
properties of arteries and other structures, we evaluated the
effect of the elastin transgene on AAA. It would be difficult
to clone and express the full length TE (2595 bp).23
However, according to Mizuno’s report,23 the extensile
and resilient properties of elastin are localized to a small
fragment of approximately 600 bp of the rat TE cDNA.
This fragment was cloned into an adenoviral vector, which
was then transfected into rat aortic VSMCs in vitro, with
over 90% transfection efficiency, and the experiment in vivo
also showed rather high transfection efficiency.
We chose VSMCs for the study because VSMCs are a
cellular component of the medial layer in normal arteries
and in AAAs and are the crucial paracrine cells taking part in
artery wall repair after pathological or mechanical injury.27
By modulating ECM structure, VSMCs participate in wall
reconstruction and AAA stabilization.28 During the devel-
opment of the aorta, synthesis of elastin occurs very early,
and its expression is regulated, in part, at the transcriptional
level.8 Such studies have highlighted the role of ECM
signaling in the vascular wall and have shown that elastin
and collagen not only display elasticity or rigidity but also
are involved in the control of VSMC function.29Moreover,
VSMCs hardly express recombinant elastin under the nor-
mal physiological condition either in vitro or in vivo, so in
this study we could compare the amount of the recombi-
nant elastin in Adeno-virus infected VSMCs to the endog-
enous elastin.
We were able to induce detectable overexpression of the
elastin transgene in vitro and in vivo for up to 4 weeks after
transfection with the AdTE-GFP, though the expression at 4
weeks was significantly decreased, which could be a normal
phenomenon related to a one-time gene-transfection because
the breakdown time of the exogenous gene and GFP
protein was not so long in vivo. Meanwhile, the transient
expression of elastin in this experiment may exert an effect
that transcends the duration of elastin expression. So the
accumulation of elastic fibers increased although the
amount of elastin-GFP protein decreased in the in vivo
experiment. Further studies will be required to determine
whether this effect can persist for months or years and not
just for weeks.
Elastin molecules are known to persist for a long time,
so a limited duration of elastin production may have a
prolonged influence on arterial wall remodeling. Histolog-
ical examination of the aneurysmal wall in the AdTE-GFP
transfected group showed accumulation of elastin in the
medial layer of the aneurysmal wall, and the elastin fibers
were assembled into a lamellar pattern. In contrast, the
aneurysmal wall of the AdNull transfected and PBS groups
had a substantial lack of elastic fibers. The accumulated
elastic fibers in the AdTE-GFP transfected group could be
contributed by the production of recombinant elastin byVSMCs transfected with AdTE-GFP. It is possible that
elastic fibers have the capacity of altering the physical
properties of the aneurysmal wall, which may have added
elastic recoil to the aneurysmal wall. The fact that in the
AdTE-GFP transfected group the diameter of the aorta
decreased at 4 weeks post-perfusion (P  .05) supported
the presence of functional elastic fibers assembled within
the aneurysm wall. As we hypothesized, elastin expression
had a significant positive impact on the adverse AD alter-
ations and appeared to cause a positive change in elastic
structure. Moreover, this benefit continued to increase at 4
weeks in comparison to 2 weeks. Future biochemical mea-
surement and biomechanical analysis may provide a more
reliable quantitative assessment of the elasticity function of
the aneurysmal wall after administration of recombinant
elastin. In addition, long-term studies will be required to
determine the long-term effects of limited recombinant
elastin production and the optimal timing of such studies.
This study is the first known attempt to evaluate the
proof-of-concept of expression of this modified elastin in
AdTE-GFP transfected VSMCs in the aneurysmal wall.
The results of this preliminary study suggest that increasing
the elastic fibers in the aneurysmal wall using this method
can prevent or reverse aneurysm dilatation.
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